Comparison of the course of infection of virulent Yersinia enterocolitica serotype O:8 with an isogenic sodA mutant in the peroral rabbit model.
Peroral infections of rabbits with a virulent Yersinia enterocolitica serotype O:8 wild-type strain (WA-314) and its isogenic Mn-cofactored superoxide dismutase (sodA) mutant were analyzed with respect to the following parameters: clinical findings, bacterial ability to colonize and persist in different tissues, bacterial resistance to the killing effect of leukocytes and blood sera, IgG antibody response, pathomorphological and immunomorphological changes. In comparison to WA-314, the sodA mutant was markedly impaired in its ability to disseminate into the brain and viscera, and to cause hyperthermia, leukocytosis with monocytosis, granulocytosis and initial lymphopenia. The sodA mutant strain was more susceptible to bactericidal activity of leukocytes and blood sera than the parent strain WA-314. Moreover, in comparison to WA-314, the sodA mutant was attenuated for mice after oral, intravenous, and intraperitoneal inoculation and totally avirulent for rats. Strikingly, the sodA mutation led not only to attenuation of virulence but also enhanced immunogenicity (as reflected by the specific antibody response). These features are consistent with the mild immunomorphological changes observed after infection with the sodA mutant as compared to the severe tissue lesions caused by the virulent strain WA-314. In conclusion, this study demonstrates that the sodA mutation in Y. enterocolitica leads to loss of virulence and gain of immunogenicity in rabbits. These are promising features for a live oral vaccine carrier strain.